Hpunaoxenne 1 k PILJ

Opranuszanusi BHEKJIACCHOM padoThl
N0 MaTeMaTHKe B LIKOJIe

44.03.05 Ileqaroruyeckoe od0pasoBaHue
(c ABymMs1 IpopUISIMHU OATOTOBKH)
HaNnpaBJIeHHOCTH (Mpoduin)
Marematuka. HHpopmaTuka

dopma 00y4eHUsT — OUHAS

I'ox nadopa — 2021

METOJINYECKHUE YKA3ZAHUSA
TUISI OBYYAIOIIMXCSI IO OCBOEHMIO JUCIHUATIIIMHBI (MOIYJIS)

1. | Kadenmpa MareMaTuks, GU3UKH 1 HHHOPMAIMOHHBIX TEXHOJIOTHI

2. | HampaBnenne moaAroTOBKU 44.03.05 Ilemarornyeckoe oOpa3oBaHue (C ABYMs IpOoHIIMU TOATOTOBKH)

3. | Hanpasnennocts (nmpodunu) | Marematuka. MHdopmaTika
b1.B.JIB.03.01 Opranu3aiiusi BHEKJIACCHON paOOTHI 10 MATEMATHUKE B

4. | ducuurminHa (MOIyIb) A P = p
IIKOJIe

5. | @opma obydeHus OYHas

6. | I'ox Habopa 2021

I. Merogu4eckue peKOMeHIalUU

1.1 MeTonnqecm/le PCKOMEHIAIMA 1O OpraHu3anvuu paﬁOTLI CTYACHTOB BO BpeEMsa MNPOBEACHUSA
JICKIIMOHHBIX 3aHATHIA

B xozme nexuuii mpenojaBaTenb M3NAraeT M Pa3bsCHACT OCHOBHBIE, HAHOOJIEE CIIOKHBIE MOHSATHUS TEMBI, a
TaKXXe CBSI3aHHBIEC C Hel TEOpETHYECKUE 1 MPAKTUIECKUE MPOOIEMBl, JaeT PEKOMEHIAINN AT IPAKTHYECKOTO
3aHATHA U YKa3aHWA AJIs BBIIOJIHEHHUS CaMOCTOSITEIbHON PaOOTHI.

B xone neKUMOHHBIX 3aHATUI 00yYaromeMycst HEOOXOAMMO BECTH KOHCIIEKTUPOBaHUE y4eOHOrO MaTepHaa.
OO0parath BHUMaHNE Ha KaTErOpUH, (pOpMYyIMPOBKH, PACKPHIBAIOIINE COACPKAHNE U3y4aeMOW JUCLUIIINHEI,
Hay4yHbIE BBIBOJBI M MMPAKTHUECKHUE PEKOMEHIAIINH, [TOJIOKUTENIBHBIN OMBIT B OPaTOPCKOM MCKYCCTBE.
XemarenpbHO OCTaBUTH B PabOYMX KOHCIEKTAaX MOJS, HA KOTOPBIX JeNaTh MOMETKH, IOAYEPKHUBAIOIINE
0cOOyI0 BaXXHOCTh TE€X WM HWHBIX TEOPETHYECKUX TIOJNOKEHHMH. PeKoMeHIyeTcss aKkTUBHO 3a/1aBaTh
NPENoJaBaTe/li0 YTOUHSAIOUIME BONPOCHI C LENbI0 YSICHEHHS TEOPETHUYECKUX IOJOKEHHH, pa3pelIeHHs
CHOPHBIX CUTYALHH.

1.2 MeTO)II/I‘leCKI/Ie PEKOMEHAAIMHA 110 NOAT0TOBKE K MNPAKTHYCCKUM 3aHATUAM

Ha mnpaxkThueckoMm 3aHATHM CTYIEHTHl pELIalOT 3aJaud MOJ PYKOBOACTBOM Ipenoaasarens. CemMuHap
MIPOBOJMTCS 10 Y3JIOBBIM M HanOoJIee CIOKHBIM BOIpOcaM (TeMaM, pas3zienaM) yueOHOW IporpaMMBl.
[IpakTrueckue 3aHATHA MOCBSIEHBl U3yUYEHUIO Hanbosee BAKHBIX TeM ydeOHOM AUCUUIUIMHBL. OHU ciyKaT
JJId 3aKPCIJICHUA U3YYCHHOI0O MaTcpuaia, pa3BUuTUA YMCHI/II‘/'I 1 HaBBIKOB INIOAI'OTOBKH AOKJIadOB, COO6HICHHI>1,
NpUOOPETEHUST OMbITAa YCTHBIX NMyOJIMYHBIX BBICTYIUIEHHH, BEICHUS AMCKYCCUH, apTyMEHTALUM W 3alUThI
BBIIBUTAEMBIX ITOJIOKEHHM, a TaKXkKe U1 KOHTPOISA NMPENOAAaBaTeIeM CTENEHN MOATOTOBICHHOCTH CTYACHTOB
10 U3y4aeMOH NUCLIUILIUHE.

B xoz€e MoAroTOBKY K MPAKTUYECKUM 3aHATHSAM CIEAYET U3yUUTh OCHOBHYIO U JJOTIOJHUTENBHYIO JTUTEPATYPY,
Y4ecTh PeKOMEHIAlNY MIperoiaBareis U TpeOoBaHus padoyeil IporpaMMEl.

MOXHO HOATOTOBUTH CBOM KOHCIIEKT OTBETOB II0 PacCMaTpUBAEMOM TEMAaTHKE, IOATOTOBUTH TE3UCHI IS
BBICTYIUICHHUH MO0 BCEM y4eOHBIM BOIIPOCAaM, BBIHOCUMBIM Ha 3aHATHe. CleqyeT MpoayMaTh IPUMEpHI C HEIbI0
oOecrieyeHUs] TECHOW CBS3M M3Yy4aeMOH TEOpUH C pEIbHOW MNPakTUKOW. MOXKHO JOMOJIHUTH CIIMCOK
peKOMeHZIOBaHHOfI JUTEpAaTypbl COBPEMCHHBIMHU HMCTOYHUKaMH, HC TMPCACTABJICHHBIMU B  CIIHCKE
PEKOMEHJOBaHHOM JIUTEPATYPHI.

1.3 MertoaunuyecKkue peKOMEHIAMN K CAMOCTOSITeIbHOI padoTe

CamocrosTenpHas paboTa — IIaHupyeMas yaeOHas1, yaeOHO-UCCIIeI0BaTeNbCKasI, HAyIHO-HCCIIe0BaTeIbCKAs
pa60Ta CTYACHTOB, BBIITOJIHAEMAsA BO BHCAYAUTOPHOC BPEMS IO 3aJIJaHUIO U IIPU METOJUYCCKOM PYKOBOJICTBE
IperoaaBareist, Ho 0e3 ero HeMmOCPEJACTBEHHOTO ydacTus (MpU YaCTHYHOM HEMOCPEACTBEHHOM YYaCTHH
MPEeTIoIaBaTelisi, OCTABJISAIONIEM BEAYIIYIO POJIb 32 pabOTOH CTY/IEHTOB).

CamocTostenbHas padota cryneHToB (naisee — CPC) B BY3e siBisieTcss BaXKHBIM BHIIOM yUeOHOH U Hay4YHOUH
nesitenbHocTH cTyaeHTa. CPC urpaet 3HaYUTENBHYIO POJIb B PEUTUHTOBOM TexHOJIOTHH 00y4YeHus. O0ydeHue




B BY3e Brimouaer B ce0s 1B, MIPAKTUUECKH OAMHAKOBBIE 110 00BEMY M B3aUMOBJIMSHHUIO YacTH — IpoLecca
oOydenust u mporecca camoodydenus. [lostomy CPC nmomxHa craTth 3QQEeKTUBHONW W IeNeHANPaBICHHON
paboToi CTyAeHTa.

K coBpeMeHHOMY crIeLMaIiCTy OOLIECTBO MPENbsIBISAET JOCTATOUHO IIMPOKUN NIepedyeHb TpeOOBaHUH, cpenu
KOTOPBIX HEMAJIOBAKHOE 3HAYECHNE WMEET HAJIMYHE Y BBIITYCKHUKOB OIPEJIEIIEHHBIX CIOCOOHOCTENH W YMEHUS
CaMOCTOSITETIbHO 00BIBaTH 3HAHMS W3 PA3NUYHBIX HCTOYHHKOB, CHCTEMAaTU3UPOBATH IOJYYECHHYIO
MHPOPMAIMIO, JaBaTh OLEHKY KOHKPETHOW cuTyaunu. DOpMHpPOBAaHHE TakOro YMEHHS MPOMCXOIUT B
TEYCHHE BCETo Iepuoja OOy4eHHs uepe3 ydacTHE CTYACHTOB B MPAKTUYECKUX 3aHITHAX, BBIMOJIHEHHE
KOHTPOJIBHBIX 33/IaHUI M TECTOB, HANMCAaHNE KYPCOBBIX M BBITYCKHBIX KBaMH(PUKaIMOHHBIX pabot. [Ipu aTom
CPC urpaer peruarolyto pojb B X0/€ BCEro y4eOHOro mnporecca.

B mpornecce caMOCTOSITENbHOM PabOTHl CTYAEHT NpUOOpETaeT HABBIKK CAaMOOPTaHH3allH, CAMOKOHTPOJI,
CaMOyYIpaBJICHUs, caMOpe(IeKCHH W CTAHOBUTCA AaKTHBHBIM CaMOCTOATENBHBIM CYyOBEKTOM ydueOHOMH
JIeSITeTHOCTH.

DOpMBI CaMOCTOSITETBHOM PabOTHI CTYIEHTOB pa3Hoo0pa3Hel. OHU BKIIOYAIOT B CeOsl:

- W3yYeHHe y4eOHOW, HAyYHOH W METOAMYECKOW JINTEpaTyphl, MAaTepPHAJIOB MEPHOAMYECKUX H3TAHHUU C
MPUBJICYCHUEM DIEKTPOHHBIX CPEACTB OQHIMAIBHOH, CTaTHCTUYECKOW, MEPUOJMYECKOH W HaAy4YHOM
UHPOPMAIHIH;

- IOJITOTOBKY JOKJIA/I0B U pedepaToB, HAIMCAHUE KYPCOBBIX U BBIITYCKHBIX KBAJIM(UKALMOHHBIX PadoOT;

- ygactue B paboTe cTy/IeH9eCKUX KOH(epeHIINH, KOMIUIEKCHBIX HAyYHBIX HCCIIEIOBAHUAX.
CamocrosiTenpHas paboTa MPHOOIIAET CTYJCHTOB K HAYYHOMY TBOPHYECTBY, MOUCKY M PEIICHHUIO aKTYyalIbHBIX
COBpPEMEHHBIX MTPOoOIIEM.

OcHOBHOH (hOpMOI CaMOCTOATEIHLHOW pabOTHl CTYICHTA SIBISACTCS W3YUCHHE KOHCIIEKTA JIEKIUHA, WX
JIOTIOTHEHUE, PEKOMEHJOBAaHHOW JIMTEpaTyphl, AKTHBHOE YyYacTHE HA TMPAKTHUYECKUX W CEMHHAPCKHUX
3aHATUAX.

Yrenune yyeOHUKA

W3zyuas matepuan mo y4eOHUKY, CIEAyeT NePeXOIUTh K CIEAYIOIEMY BOIPOCY TOJBKO MOCIE MPaBUIIBHOTO
MOHUMAaHUS TPEIBIAYIIEro, MPOU3BOJAs Ha OyMare Bce BBIYHCICHHS (B TOM 4YHCIE W T€, KOTOPBIC paju
KPaTKOCTH OITyIIEHBI B yUeOHMKE) M BBITIOIHIS HMEIOITHECS B yUeOHHUKE YSPTEKH.

Ocoboe BHMMaHHE CleAyeT o0paiiaTh Ha ONpE/eNICHHE OCHOBHBIX MOHSATHH. CTYAEHT JOJKEH MOoapoOHO
pa36HpaTL IMPUMEPHI, KOTOPBIC INOACHAKOT TaKHUE OIPCACICHUA, U YMCTh CTPOUTH AHAJIOTMYHBIC NPHUMCPLI
CaMOCTOSITEIIBHO.

HeoOxomuMo MOMHHTB, 4YTO KakJgas TeopeMa COCTOMT M3 NpEANOIOKCHUI M yTBepkaeHHs. Bce
MPEMOIOKEHUS JOJIKHBI 005A3aTEIbHO KCIOIBb30BAThCS B Ji0KasaTeiabcTBE. HyKHO TOOWUBATHCA TOYHOTO
MPEJCTABICHUS] O TOM, B KAaKOM MECTE JI0KAa3aTelbCTBA HCIOJIb30BAHO KAXKIOE MPEANOIONKECHUE TEOPEMBI.
[Tone3HO COCTaBIATH CXEMbI OKA3aTEIbCTB CIOKHBIX TeopeM. [IpaBUIIbHOMY MOHHMAaHHIO MHOTHX TEOPEM
MoMoraer pa3dop MPUMEPOB MaTEMAaTUYECKHUX OOBEKTOB, O0JaNaloONIMX W HE O0JIaJaroIIUX CBOHCTBAMH,
YKa3aHHBIMH B TIPEIIOJIOKEHUIX M YTBEPIKACHUSIX TCOPEM.

[Tpn m3ydyeHun marepuaia 1Mo Y4eOHHUKY IMOJE3HO BECTH KOHCHEKT, B KOTOPBIH PEKOMEHIYETCsl BIMCHIBATH
onpeneneHus, GOPMYIUPOBKU TeOpeM, GOPMYIIbI, ypaBHEHHUS U T. 1. Ha mojsix KOHCIEKTa clIeIyeT OTMeUaTh
BOIIPOCHI, BBIJICIICHHBIC CTYJCHTOM JIA IIOJIYUCHUSA MMMCHbMEHHOM WMJIN YCTHOﬁ KOHCYJIbTallU IIPEIIoaaBaTeIIsd.
IMuceMenHOEe odopmiteHHE pabOThI CTYJICHTAa UMEET UCKITIOYUTENFHO BAKHOE 3HAUCHHE. 3aITUCH B KOHCIICKTE
JIOJDKHBI OBITH CHIENIaHbl YMCTO, aKKYPaTHO M PACIIONOKEHBI B OMPECICHHOM MOopsiiKke. XOopollee BHEIIHee
oopMIICHHE KOHCIIEKTa MO M3yYCHHOMY MaTepHaly HE TOJBKO MPHYYUT CTyIeHTa K HEOOXOJUMOMY B
paboTe MOopsIKy, HO M IO3BOJIUT €My H30eXKaTh MHOTOYHCICHHBIX OIIMOOK, KOTOpPBIC MPOUCXOJAT H3-3a
HeOpeXHBIX, OeCTOPSAAOYHBIX 3aITUCEH.

BEIBOIBI, TIOTy4EHHBIE B BUJIE OPMYI, PEKOMEH/IYETCS B KOHCIIEKTE MOTYSPKUBATD UITH OOBOJUTH PAMKOIA,
9TOOBI MPH MEPSUUTHIBAHUN KOHCIICKTa OHH BBLICISUINCH M Jy4ile 3alOMHHAINCh. OMBIT MOKAa3bIBAET, YTO
MHOTUM CTYJICHTaM IOMOTraeT B pabOTe COCTaBJICHHUE JIMCTA, COJCPIKAIIECTO BaKHEWIMe U Haubojee 4acTo
ynorpebisiembie popMysbl Kypca. Takod JHMCT HE TOJBKO IMOMOTaeT 3allOMHUTH (POPMYJBI, HO U MOXET
CITY>)KUTh MTOCTOSIHHBIM CITPABOYHHUKOM JUISI CTYCHTA.

CamonpoBepka

Ilocne w3ydeHHs OINpPENENCHHOW TEeMBl 10 YYeOHMKY M pEHIeHUS JIOCTATOYHOI'O KOJHYECTBa
COOTBETCTBYIOLINX 3ajlad CTYJEHTY PEKOMEHIYeTCs BOCIPOM3BECTH MO MaMSATH OIpPEJCNICHUs, BBIBOJbI
¢dopmyn, (GOpPMYIHPOBKM U JIOKa3aTelbCcTBA TeopeM. Bompockl Ui caMONpPOBEPKH, NPHBEICHHBIC B
HACTOSIIEM TOCOOWH, JaHbI C LENbI0 TTIOMOYb CTY/ICHTY B IMMOBTOPEHNH, 3aKPEIUIEHUH U MPOBEPKE MPOYHOCTH
YCBOGHHSI M3yUYEHHOr0 MaTepuana. B cirygae HEOOXOIMMOCTH HalIO elle pa3 BHUMATEIhHO Pa3o0paThCs B
MaTepuaie yueOHUKa, PEeIIUTh Psij 3aj1ad.

WNHorma HemoCTaTOYHOCTh YCBOEGHMS TOTO WJIM HMHOTO BOIPOCAa BBIICHSETCS TOJNBKO TPH H3YHYEHUH
JlanbHelero MaTepuana. B 3Tom ciyuyae Hajio BEpHYThCS Ha3aJl M MOBTOPUTH TIOXO YCBOCHHBIH pa3zer.



1.4 TIpoBeneHue 3aHATHI B HHTePaKTUBHOW Gopme

WnrepakTBHOE 00Yy4eHHE MpPEACTABIACT COOOW coco0 MO3HAHMS, OCYIIECTBISIEMBIH B (pOpMax COBMECTHOM
JEeSTEIbHOCTH 00y4arolmuxcs, T.€. BCE YWYAaCTHHUKH 00pa3oBaTEIbHOIO MPOIEecca B3aUMOICHCTBYIOT APYT C
JIPYroM, COBMECTHO peNIaloT MOCTaBJICHHbIE TPOOJIEMBI, MOJEIHPYIOT CHTYyallld, OOMEHHBAIOTCS
uH(pOpManUel, OIEHUBAIOT NEHCTBHE KOJUIET M CBOE COOCTBEHHOE IOBE/ICHHE, MOTPYXKAIOTCS B PEANbHYIO
aTMocdepy AeI0BOr0 COTPYAHMYECTBA [0 Pa3peLIEHUI0 IPOOIIEM.

WnrepaktuBHas opMa 0O0yUdeHHUs peann3yercs B BUE KOJUICKTUBHBIX PEIICHUH TBOPUYECKUX 3a/1ad.
KosutekTHBHBIE pellieHus] TBOpUECKHX 3aaad. 1o TBOpPYECKUMH 33/IaHHSMH MTOHUMAIOTCS TaKue y4eOHbIE
3a/1aHus], KOTOpbIe TPeOyIOT OT 00ydaromuMXcs He HPOCTOrO BOCHPOM3BOJACTBA MH(OPMAIMH, a TBOPYECTBA,
MOCKOJIBKY 33/IaHHs COJep)KaT OONBIIMKA WIM MEHBIIMH BJIEMEHT HEM3BECTHOCTH M HMMEIOT HECKOJBKO
TIO/IXOJIOB, HECKOJIBKO METOJIOB PEIICHHSI.

1.5 MeToanueckue PCKOMEHAAIUA I10 PCIICHUIO 3a/1aY, B TOM YUC/I€ JONMOJHUTECIbHBIX

BaxxHbIM KpuTEprUeM yCBOCHUS TEOPHUH SIBIISIETCS] YMEHUE PEIaTh 3aJa4u Ha MIPOUICHHBIN MaTepHal.

[lpu perieHun 3ama4 HY»KHO OOOCHOBATh KaXKbIM 3Tall PEIICHUS UCXOMAS M3 TCOPSTUYCCKUX IOJIOKECHUH
Kypca. Ecliu CTyIEeHT BUJIUT HECKOJIBKO MyTeH pPEIICHHs, TO OH JOJDKEH CPAaBHUTh MX UM BBIOpATh M3 HUX
camblid yumnid. [Tone3Ho 10 Havyasia BBIYUCIEHUN COCTaBUTh KPAaTKUH IIJIaH PELLICHUS.

Pemenus 3amad v mpUMEpoOB CIIEAyeT HM3JIaraTth MOJPOOHO, BBEIUMCICHUS pacrojaraTh B CTPOTOM IOPSIKE,
OTHAENSI BCIIOMOTATENIbHBIC BBIYUCICHUSI OT OCHOBHBIX. UepTEXKH MOXKHO BBINONHIATH OT PYKH, HO aKKypaTHO
U B COOTBETCTBHHM C JaHHBIMH YcJOBHAMHU. Ecnmu deprexk TpeOyeT 0co00 TIIATEIBHOTO BBITOIHEHUS
(Hampumep, npu rpaduUyUecKol NPOBEPKE pPEIICHUS, IOJYYCHHOIO IyTeM BBIYHMCICHHI), TO CIEAyeT
MOJIb30BAThCS JIMHEHKOMN, TPAHCIIOPTUPOM, JICKAJIOM M YKa3bIBaTh MACIITa0.

Pemenne kaxxaoW 3amauu JTOJKHO JOBOAMTHCS IO OTBETA, TPEOYEMOI'O YCIOBUEM, M 110 BO3MOXXHOCTU B
o01ieM BH/JIE ¢ BEIBOJIOM (DOPMYIIBL. 3aTeM B TIOIYYCHHYIO (POPMYJTY TOJCTABIISIOT YHCIOBEIC 3HAUCHMSL.

B npoMekyTOYHBIX BBIYHCICHHUSX HE CIICIYET BBOJUTH MPUOIIMIKCHHBIC 3HAYCHHS KOPHEH, uncina 7 U T. 1.
[ToydeHHBIH OTBET CIEAYET MPOBEPSTH CIOCOOAMH, BHITCKAIONIMMHU W3 CYIIECTBAa NaHHOW 3amaun. Ecim,
HanpuMep, petiajach 3aja4a ¢ KOHKPETHBIM (PU3UUYECKUM WM T€OMETPHUCCKUM COJCPKAHUEM, TO IOJIC3HO,
MPEXIE BCEro, MPOBEPUTH PA3MEPHOCTh MOJIYUEHHOTo OTBeTa. l[lojIe3HO Takke, €clu BO3MOXHO, PELIUTh
3aJ1a4y HECKOJIBKUMHU CITOCOOAMU U CPABHUTH ITOJTy9YEHHBIE PE3YIIbTATHL.

Pemenne 3amau ompeneneHHOro THITAa HYXHO TPONOIDKATh A0 NPHUOOPETEHHs TBEPAbIX HABBIKOB B HX
PELIEHNH.

[lepen pemeHueM 3agadd OMHKHO OBITH TOJHOCTBIO TPUBEINEHO ee ycioBue. CaMo pelieHHe CleayeT
COTIPOBOX/IATh HEOOXOIMMBIMU pacdeTaMH U MOSICHEHUSAMH C YKa3aHUEM MPUMEHIEMBIX (OpMYJI, aHATTH30M U
BBIBOJIAMH.

Pabora nomknHa OBITH OGoOpMIIEHA aKKypaTHO, HamWcaHa pa30opyMBO 03 IMMOMAapoK, 3a4epKUBaHUN U
COKpAILIEHU CIIOB.

1.6 Metoauyeckue yKa3aHusi 10 MOAr0OTOBKE K PeLIEHUIO KelicOB — MPAKTHYECKUX CUTYalUii

Keiic (B mepeBome ¢ aHri. — ciydail) TpeAcCTaBIsSeT COOOH MPOOIEMHYIO CHTYalHIO, IpeaaraeMyro
CTYJICHTaM B KauecTBE 3aJlaud JUIS aHaiuu3a W mowcka pemeHus. OOBIYHO KEHC COJEPKHUT CXEMAaTHYECKOe
CJIOBECHOC OIMMCaHUE CHUTyallruu, CTAaTUCTUYCCKHUE OAHHBIC, a TaKXKX€ MHCHHUA M CYXICHHA O CUTyaludx,
KOTOpBIe TPYJIHO NpencKa3aTb WM H3MEpHUTh. Kelc, oXBaThIBaeT TaKWe BHJBI PEUEBOM JCATEIBHOCTH Kak
YTEHUE, TOBOPEHHE U ITHUCHEMO.
Keficbl HArmagHO JEMOHCTPUPYIOT, KaK Ha MPAaKTUKE MPUMEHSETCS TeopeTHYecKHid MaTepwai. JlaHHBIN
MaTepuant HeoOXOIUM JUTS 00CYKJCHUS Mpe/ylaraeMbIX TeM, HalPaBICHHBIX HA Pa3BUTHE HABBIKOB OOICHHS
W TOBBINICHUS] MPOPECCHOHATEHON KOMIIETCHIIMH. 3a4acTylo B KelicaX HET SICHOTO pPElIeHUs] MpoOJeMbl 1
JOCTaTOYHOTO KOJIMYeCTBa HH()OpMAIIUH.
AmHanu3 Keiica T0JKEeH OCYIIECTBIISITHCS B ONPEeIICHHOW OCIEA0BATEIbHOCTH:

- Brigenenue npoOieMsl.

- [Touck ¢axToB 1Mo JaHHOM TpodIeMe.

- PaccMmoTpeHure anbTepHaTUBHBIX PEIIEHUH.

- Be16op 000CHOBaHHOTO peLIeHUS.

1.7MeTtoanyeckue peKOMEHAAIMYU 10 BHINMOJIHEHUIO JOMAIIHUX U UHAUBUAYAJbHBIX 3a1aHU I

JlomarHue 3aaHus 10 KypCy BBITIONHSIIOTCS 00YYarOIUMUCS CAMOCTOSITENTFHO B OTAEIBHON TeTpaay WIN B
TETPaH TSl IPAKTHUECKUX 3aHATHH.

Jomarmare 3amaHusl OpPUEHTHPOBAHBI HAa 3aKpEIUIEHHE TEOPETHYECKOro MarepHaia, M3YUeHHOTO B XOJe
JIEKIIMOHHOTO 3aHATHS U OTPA0OTaHHOTO Ha MPAaKTHUECKUX 3aHATHUAX 0 KKIION TeMe Kypca.

[Ipu BBITOMTHEHNH TOMANITHETO 3a/1aHUsT 00YYAIOUIHIICS TOKEH MIOBTOPUTH TEOPETUIECKUI MaTepra JISKIIUU
M0 JaHHOM Teme; pa3o0paTh 3a/1aHusl, BEIIOJTHEHHBIE Ha PAKTUIECKOM 3aHITHU; 3aIHCaTh YCIOBUE 3aIaHMs



B TeTpaib; MOJHO W C OOOCHOBAaHMEM JEHCTBUH BBINOJHUTH pEHICHHE 3aJaHUil; IpU HEOOXOAUMOCTH
MIPUBECTH HEOOXOAUMBIE YTOUHEHUS ((OPMYJIIBI, TEOPEMBI, YTBEPXKICHHUS ), HA OCHOBE KOTOPBIX MPOBOANIOCH
pelleHue; 3anrcarh OTBET MM BBIBOJ.

Bce wuHanBupyanpHblE 3afaHusl HEOOXOIMMO 3alIUTUTh B YCTHOM (oOpMe, OTBETHB Ha BOIPOCHI
MPETIoIaBaTels MO BBITIOTHEHHIO 3aJaHIH 1 00OCHOBAHMIO ITPHBEIECHHOTO PEIICHMS.

1.8 Meroguyeckne peKOMeHAANMH 10 BHINOJTHEHHIO TeCTa

HTOroBeIii TECT IPOBOIUTCS B BUJE OJIAHOYHOTO TECTUPOBAHMSI.

s ycremHoro MpoXOXIIEHHS HTOTOBOTO TecTa O0yYarolluecs B PEXHME CaMONOATOTOBKH BBITOJHSIOT
3aJaHusl TOATOTOBUTEIBHBIX TECTOB.

CrnoxHble 331aHUs1, BCTPEUaeMble B TECTAX, CTYJEHTbI MOTYT BBINOJIHATH Ha TPYIINOBBIX U WHAMBHYaJTbHBIX
KOHCYJIbTALIUAX 10 MPEAMETY.

Ilepen mpoxokaeHHEM TecTa OOYYaIOUIMHCS IOJDKEH MOBTOPUTH BECh TEOPETHYECKUH M MPAKTHUECKHUH
MaTepHai Kypca, BEIyYUTh OCHOBHBIE (POPMYJIbI, ONPEACIECHUs, YTBEPKACHUS U TEOPEMBI, 3HATh CIIOCOOBI U
METOABI PELICHNUS KIIIOYEBbIX 3a1aHUH Kypca.

TecroBas cucteMa npenycMaTpuBaeT BOIPOCH/3aJaHusl, HA KOTOPble 00YJarOLIMHACS JODKEH AAaTh OAWUH WIH
HECKOJIbKO BapHWaHTOB MPaBHJIBHOTO OTBETAa M3 IPEMIOKEHHOTO CIHCKa OTBEeTOB. [Ipm momcke oTBeTta
HEOOXOAMMO TPOSBIATH BHUIMATEIHHOCTD.

[Ipu OTCYTCTBMU KaKOTO—IHOO OJHOTO OTBETa Ha BOIMPOC, MPEAyCMAaTPUBAIOIINN MHOXECTBEHHBIH BBIOOD,
BECh OTBET CUNUTAETCS HEMPABUIHHBIM.

OTBeTHI MPaBUIIEHBIC BHIACISIFOTCS B TECTE MOAYEPKUBAHIEM HITU JIFOOBIM APYTHM JAOIMYCTHMBIM CHMBOJIOM.

1.9 Metoauyeckue peKOMEHIALMHU 110 IOATOTOBKE K cAaye 3a4yeTa

3adeT OCYIIECTBISIETCSI B paMKax 3aBEPIICHUS M3YYCHUS NUCLUUIUIMHBI U MO3BOJSET ONPEACIUTh KauyeCTBO
YCBOCHUS U3yYEHHOI'0 MaTepHalla, a TaKXkKe CTENCHb C(DOPMUPOBAHHOCTH KOMITCTEHITHIA.
CryneHThl 00s3aHBI CHaBaTh 3a4eT B CTPOTOM COOTBETCTBHHM C YTBEP)KACHHHIMH Y4YeOHBIMH TUTaHAMH,
pa3paboTaHHBIMHU COTJIACHO 00pa30BaTEIBHBIM CTaHAAPTaM BBICIIIETO 00pa30BaHusI.
[lo maHHOW AMCUMIIMHE 3a4eT MPUHUMACTCS MO MPaKTUYECKOM 4YacTH Kypca. 3alaHus, IpeajaraeMble Ha
3a4eTe, COOTBETCTBYIOT OIEHOYHBIM CPEICTBAM I TPOMEXKYTOYHOW aTTeCTallud OOYyYaromuXcs I10
MIpEeIMETY.
CryneHT 00s13aH HE TOIBKO MPEACTAaBUTH MPABUIIBHO BBHITIOJHEHHBIE 3a/IaHN, HO U 3allIUTUTH CBOE PELICHHE.
[IpenonaBaremnto mpeaocTaBiIseTCs NPaBO 331aBaTh CTYACHTAM BOIIPOCHI MO PEIICHUIO 3aJaHUM MPAKTUYECKOM
YacTH C UENBI0 BBISBICHHS TITyOMHBI TIOHUMaHHS H3YYEHHOTO MaTepHalla U CTEIIeHH CaMOCTOSTEIbHOCTH
BBIIIOJIHEHUS 3aJaHUH.
[Ipu sBKE Ha 3a4eT CTYACHTHI 00sI3aHBI MMETh MU ceOe 3aYeTHYI0 KHUXKKY, KOTOPYIO OHH TIPEIABSBISIIOT
MIPEToIaBaTeN IO B HAyaJle 3a4ueTa.
PexomenmyeTcs py MOATOTOBKE K 3a4ETy ONMUPATHCS HA CISAYIONINH TUTaH:

1. TIoBTOPHUTH TEOPETUUECKYIO YACTh Kypca.

2. Tlocne paboThl Haj TeOpUei HEOOXOJUMO OTBETUTH HA BOIPOCHI JJISI CAMOKOHTPOJISL.

3. IloBTOpPHUTH METOMBI, CITIOCOOBI M IPUEMBI PEIIEHHS 3324 TI0 BCEM TeMaM Kypca, OIMpasch Ha 3aJlaHus,

KOTOPBIE PEIaINCh Ha IPAKTHICCKUX 3aHATHAX U MIPEIIarajuch I CaMOCTOATEITLHON paOOTHI.
4. PemuThs THIOBBIE 3aJaHUA IO JAHHOM TEME.

I1. Tliianbl IPaKTHYECKUX 3AHATHI

Tema 1. ILlesn, conep:kanue, 0CHOBHbIE (OPMBbI BHEKJIACCHOH padoThl MO MaTeMaTHKe B CPeIHel mIKo1e
(4 yaca)
ILnan:

PN LW~

Ponb 1 MecTo (haKkyIbTaTUBHBIX KypCOB B CHCTEME POCCHIICKOTO MAaTEMaTHYECKOTO 00pa30BaHUsl.
Lenn oprann3anuu ¢akyIbTaTHBHBIX 3aHATHH 110 MATEMAaTHKE.

Copeprxanre GaKyTbTaTHBHBIX 3aHATHH Ha Pa3HBIX dTAlax pPa3BUTHS MAaTEMaTHIECKOTO 0Opa3OBaHMUSL.
Mertonbl 00y4eHust Ha (HaKyIbTaTUBHBIX 3aHATHSIX.

KpykKoBbIe 3aHATHS IO MaTEMAaTUKE U METOIMKA UX MTPOBEACHHUSL.

XapaKkTepucTHKa COBPEMEHHOTO ATara Pa3BUTHA CUCTEMBI MAaTEMaTHIECKOTO 00pa30BaHMS.

Ponb cTanmapra mo MmaTeMaTHke Ha COBPEMEHHOM JTarre.

. Ha3nauenue u MecTo KypcoB 0 BEIOOPY B OCHOBHOM M CpeIHEH LIKOJIE.

JIHTepaTypa. [1, c. 17-103]; [2, c. 280-295]; [3, c. 387-397]; [4, c. 139-154].

Bonpocsl Ay151 caMOKOHTPOJIA:

1.

JlatiTe oOMIyr0 XapaKTEPUCTUKY BHEKJIIACCHOH pabOTHI IT0 MaTeMaTHUKE B CPEIHEH IIKOJIE.



2. KaxoBbI 11e7u mpoBeieHNsl BHEKIIACCHON paOOTHI 10 MaTeMaTuKe?

3. Kakum 00pa3oM MOXKHO pelaTh 3aady pa3BUTHs HHTEpeca yJaluxcs K MaTeMaTuke?

4. Jlnst yero HEOOXOUMO MPUBJICUCHUE YUALTUXCSA K 3aHATUSIM B (PaKyIbTaTHBAX [0 MaTeMaTHKE?

5. Kak ompenenuTs cTelneHb 3aMHTEPECOBAHHOCTH YYEHWKOB M YYMTeNlell BO BHEKJIACCHOW pabore O
MareMaTuke?

6. Kak onpenenuTtsb CTeNeHb COBIAJICHUSI HHTEPECOB MeJarora 1 y4YeHuKoB?

7. HaszoBuTe BBl BHEKIACCHON pabOTHI M0 MaTeMaTHKe. KakoBbI HX OCHOBHEBIC 1ENTH?

IIpumep kelic-3aaHus I KOJUVIEKTUBHOTO pellleHUs:

3amada. BEIMOTHUTE KIacCU(pUKAIIUIO BHEKIACCHONW PabOThI IT0 MAaTEMATHKE B CPEIHEH IITKOJIE.

— | momzamaua. Pabota ¢ yyamumucs, OTCTAlOIIMMHU OT JAPYTHX B M3YYCHUU MPOrPaMMHOTO Marepuaia, T.e.
JOITOJTHUTCJIBHBIC 3aHATHUS 110 MAaTEMATHUKE.

— Il mom3amada. Pabora ¢ yuarmmmucs, MpOosIBISIIONTIMEI HHTEPEC K MaTeMaTHKE .

— 1l momzamada. PaboTa ¢ yyamumucs 1mo pa3BUTHIO HHTEpPECA B N3YYCHUH MaTEMaTHKH.

3ananus IS CAMOCTOSITE/ILHOM padoThI:

1. U3yuuth auteparypy o METOAMKE MPOBEJICHHS BHEKIIACCHON paOOTHI B IIKOJIC

2. Pedeparsl Ha TeMbl: «XapakKTepHbIE OCOOEHHOCTH (aKyJNIbTaTUBHBIX 3aHATHIY», «llemn m comepkaHne
CITCIIKYPCOB 110 MaTeMaTHKe», «KpykkoBast paboTa, METOIMKA TIPOBEIACHUS KPY)KKOBBIX 3aHATHI.

3. O3HaKOMHTBCS C MPOrPaMMO OJHOTO U3 CIEIKYPCOB IO MaTeMaTHKE M OOBSICHUTEIBHOM 3alMCKON K HEH.
[IpokoMMeHTHPOBATH IPOrPaMMYy .

4. Tlocetuth 3aHATHE 1O (AKYJbTATUBHOMY WM 3JCKTHBHOMY KypCy MaTeMaTHKH B IIKOJIE, COCTaBHTh
KOHCIIEKT 3TOr'0 3aHATHS.

Tema 2. BHekJIacCHbIE 3aHATHSA 10 MaTeMaTUKe B 5-8 Kiaccax, MeToAUKa UX NpoBeaeHus (8 yacoB)
Iaan:

1. ®opMbI BHEKITACCHOH PabOTHI C yUaIUMUCS, IPOSBISIFOIMMH TOBBIIICHHBIH HHTEPEC K MaTeMaTHKe.
2. Opranu3zamnus paboThl MAaTEMaTHIECKOTO KPYKKa.

3. IloxroroBka u MpOBEJCHUE MATEMATHIECKUX OJMMITHA]L.

4. TlpoBeneHue MaTeMaTHYECKUX KOHKYPCOB.

Jluteparypa: [1, c. 125-346]; [3, c. 202-219], [4, c. 31-109, 159-174], [5].

Bomnpocsl AJisi CaMOKOHTPOJISL:

1. ChopmynaupoBaTh L€ BHEKJIACCHON paOOThI ¢ yYaIIUMHUCS, IPOSIBIIIONIMMYU HHTEPEC K MaTeMaTHKe:

2. llpuBectn mnpumepsl (opM BHEKIAacCHOW paboOTBl IO MaTeMaTHKe C ydalluMmucs 5-8 Ki1accoB
00111e00pa30BaTEIIBHBIX IIIKOJ.

JlaTh XapaKTepHCTUKY, Ha3BaTh LENIN U 3a1a4l MaTEMATHYECKOTO KPYXKKa.

JaTp xapakTepucTHKy, Ha3BaTh IENM U 3a/1a4H (DaKyIbTaTHUBA.

B yem cocTosT ey npoBeaeHNsI KOHKYPCOB M BUKTOPHH 110 MaTEMATHUKE B CPEHEM 3BEHE IIKOJIBI.

JlaTh XapaKkTepuCTUKY, Ha3BaTh LEJIN U 3a/1a4M IIKOJbHBIX MAaTEMaTHUECKUX OJIUMIIHAN.

s yero mpoBoASTCA HEAETSI MAaTEMATHKH ¢ cpeaHeit mkone? DopMbl ee IPOBEACHNUS.

Nonkw

IIpumep keiic-3axaHust A1l KOJUVIEKTHBHOTO PeLLICHUSI:

3anayva. buccexkrpuca CM tpeyronbauka ABC nenut ctopony AB Ha otpe3ku AM =7 u MB = 17. KacarenbHas k

ONMCaHHOW OKPYXHOCTH TpeyroipHuka ABC, npoxoasmas yepe3 Touky C, nepecekaer npsamyro AB B Touke D.

Hatinute CD.

I nmonzamaua. PemuTh 3amauy MOBBIIIEHHOH CIIOKHOCTH JIEKTHBHOTO Kypca Ais 9-ro kimacca cpenHei

LIKOJIBI.

— Il momzanaua. CoctaBUTh MOAOOPKY 3a4a4 10 TeMe «KoMOWHAaMM MHOTOYTOJIBHUKOB U OKPY)KHOCTEI» st
3aHSATHI 3JIEKTUBHOTO Kypca U CaMOCTOATENILHON paboThl 00yyaromuxcsl.

— I nom3amaua. PaspaboraTth MeTonMYecKHe PpEKOMEHAAIMM Uil OOy4aromuxcsi Mo padoTe C TaKUMH
3a/la4aMH.

— IV nomzagaua. CocTaBUTh IIaHUPOBAHUE W COAEPIKaHUE 3aHITUH MO paboTe ¢ TEOMETPHUYECKUMU 3aJauaMu
MOBBIIIIEHHOM CIIOKHOCTH.

3aganus 11 CaMOCTOAITEIbHOI padoThI:

1. CocraButh OubmMorpaduio crareid, OmyOIMKOBaHHBIX B JXypHaje «Maremarnka B ILNKOJIE» M rasere
«MateMaTHKay» 3a IOCIEAHHUE MIATh JIET 110 BOIPOCaM: a) CoAepKaHNe BHEKIACCHON pabOThI 10 MaTEMAaTHKE B
5-8 kiaccax, 0) opraHu3zarys, METOJUKa IPOBEIECHUS KPYKKOBBIX 3aHATHH 110 MaTeMaTHKe.

2. CocraBUTh IUTaH TPOBEJCHUS OJHOTO 3aHATUS II0 BBIOPAHHOW CAMOCTOSITETIBHO TEME BHEKJIACCHOTO
MEpOIPHATHUS B CPEJHEM 3BEHE IIKOJIbI, pa3padoTaTh MOIPOOHBINH KOHCIEKT.



3. CocraButh noA0OpKY 3a4ad IO MaTeMaTHKe, KOTOPbIE MOTYT OBITh PELICHBI C yYallUMHCS BO BHEKIACCHOM
pabore, ncnonb3ys xxypHaisl «KBaHT», «MaTeMaTHKa ISl INKOJILHUKOB» U APYTHE.

4. CocTaBuTe CHHCOK HCTOPHYECKUX (DaKTOB, KOTOpPBIE B CBS3M C M3yYE€HHEM OCHOBHOI'O Kypca MaTeMaTHKU
HOJIE3HO pacCCMOTPETh Ha BHEKIIACCHBIX 3aHATHUIX.

Tema 3. ®akyJIbTATUBHbIE U 3JIeKTHBHbIE 3aHATHS 110 MAaTeMATHKe U MeTOJMKA UX NPOBeAeHHs

(12 yacoB)

ILnan:

1. Kypchl o BEIOOPY (RJIEKTUBHBIE KYPCHI) M MX MECTO B CHCTEME 00pa30BaHIsI HA COBPEMEHHOM dTarle.

2. Crneun¢uvka OpraHM3alnyy 3JIEKTUBHBIX KYpPCOB IO MaTeMaTWKE Ha NPEANnpoGUILHOM H MPO(QUIHLHOM
YPOBHSIX.

3. OcHoBHbIe TpeOOBaHUS K pa3pabOTKe COACPKaHUSI U METOAMYECKOTO OOECHeUeHHs 3JIEKTUBHBIX KYPCOB IO
MaTeMaTHKe JJIsl CPETHEH IIKOJIBL.

4. OcoOCHHOCTH OpraHW3alMU 3JIEKTUBHBIX KypcOB NpeAnpodmibHoro ypoBHs. OcoOEHHOCTH OpraHW3aliH

3JIEKTUBHBIX KyPCOB MPO(UIBHOTO YPOBHSI.

DJEeKTUBHBIE KYPCHI 0 MaTEMAaTHKE U METOJMUYECKHE PEKOMEHAALMH 10 UX pa3padoTKe.

DJEeKTUBHBIE KYPCHI MO BHIOOPY MPeanpoQHILHOTO YPOBHS: 0COOCHHOCTH OpraHU3aIlH, IIPUMEPEI.

7. 3HaKOMCTBO C IPUMEPAaMH MPOTPaMM BJIEKTUBHBIX KypCOB Ha MPEANPOQUILHOM YPOBHE, LENSIMH U 3a1a4aMH,
coJepKaHUEM U METOANYECKUMH PEKOMEHAALMAMU 0 [IPOBeIeHHIO 3aHATHH. IIpoBeneHne neI0BbIX Urpa 1o
TE€MaTUKE MPAKTUYECKUX 3aHATHH.

Jluteparypa: [1, c. 347-430]; [2, c. 280-295]; [4, c. 311-334, 335-375].

Al

Bonpocs! 1151 caMOKOHTPOJIA.

CdopmynupoBaTh Lenu 1 3agaud (aKkyJIbTAaTUBHBIX U 3JIEKTUBHBIX KYPCOB 110 MaTEMaTHKE.

BBISIBUTE OTIIMUNTENBHBIC XapaKTEPUCTUKU (DAKyJIBTATUBHBIX U 3JIEKTUBHBIX KYPCOB 110 MaTEMaTHKE.
Kak opranmnszoBath paboTy yyamuxcsi ¢ JONOJTHUTEBHON TUTEPaTypPOH M0 MaTeMaTHKe?

KaxoBbI 3Tans! NOATOTOBKY K MPOBEICHHUIO BHEKJIACCHOTO MEPOIPUATHS?

ITpuBeauTe cxeMy aHaau3a BHEKIACCHOI'O MEPOIPUSITHS.

KaxoBbI popMBI IUCTaHIIMOHHON paOOTHI IO MaTeMaTHKe?

KakoBbl OpMBI BHEIIKOJIEHOW pabOTHI 10 MaTeMaTHKe?

[lepeunciuTe cocOOBI MOBBIIEHUS] MOTHUBALIMH K U3yUCHUIO MATEMAaTHKH.

SIS

IIpumep keiic-3agaHus 1Sl KOJJIEKTUBHOIO pellleHus :

3amava. B urone 2016 roma [1e6 miaHupyeT B3ATh KpeAUT B GaHKe Ha TpU roja B pazMepe S MIutH pyOrei, rie
S — enoe umcno. YciaoBus ero Bo3BpaTa CIeAyoIIne:

- K&XJbI{ SHBAph JONT yBenuuuBaeTcs Ha 20% Mo CpaBHEHHUIO C KOHILIOM NPEABIAYILErO TOAa;

- BBIILJIaTa I0JKHA IIPOU3BOAUTHCS OJUH Pa3 B oA ¢ GeBpalls 1o UIOHB;

- B MI0JI€ K)KI0T0 Toj1a JONT JOJDKEH COCTAaBIISTh YacTh KPEIUTa B COOTBETCTBUU CO ClIeyomIel Tabnuiel.

Hara Hroms 2016 Uroms 2017 Hroms 2018 Hioms 2019
Honr (B MiTH pyOJIeii) S 0,75S 0,5S 0

Haiinure HanOomnpIiee 3HaUeHNE S, TPH KOTOPOM KaxKaas u3 BeILIAT [ 1eba OymeT MeHbIe 4 MITH. pyOuei.

— I nonzagaya. Pemmts 3a1avy MOBBIIEHHOH CIIOKHOCTH (haKyJIbTaTHBHOTO Kypca « DUHAHCOBas MaTeMaTHKa»
Jist 11-ro ximacca cpeHel MIKOIbI.

— 1l mom3amavya. CoctaBuTh MOAOOPKY 33a7ad MO TeMe «3agadd Ha BKJIAJbI, OaHKW, KPETUTBD) UISA 3aHATHH
(hakyIpTaTHBHOTO Kypca.

— I mom3amada. CocTaBuUTh MOAOOPKY 3a7ad 1O TeMe «3aJadd Ha ONTHMAIbHBIN BBEIOOP» IS 3aHATHHA
(haKyIbTaTHBHOTO Kypca M CaMOCTOSITEIFHON PabOThI 00yJatONHXCsl.

— 1V nonzagaqa. Pa3zpaboTtath MeTOMKY pabOTHI C TAKMMH 3a]ja9aMHU.

— V nomzanaga. CocTaBUTh TUIAHUPOBAaHUE M CoJiepKaHUE (aKyIbTaTUBHBIX 3aHATUH 1O padoTe ¢ 3agadyamu
(hMHAHCOBOW MAaTEMATHUKH.

3aganus VI cCaMOCTOAATEIbHOI padoThI:

1. CocraButh OubmHorpaduio crareid, omyOIMKOBaHHBIX B JXKypHaje «Maremaruka B ILKOJIE» M Trasere
«MateMaTuka» 3a TOCIEOHHE IATH JIET IO BONpOCaM: a) coaep)kaHue (aKyJIbTaTUBHBIX KYypCOB IIO
MaTeMmaTuke, 0) cojaep)kaHuWe DJIEKTUBHBIX KypCcOB IO MaTeMaTHKe B CTaplIMX Kiaccax IIKOJBI, B)
OpraHu3anus, METOJMKa MpoBeieHHs (haKyIbTaTUBHBIX 3aHATHH 110 MaTeMaTHKe.

2. CocraBuTb IUIaH NPOBEACHUS OJHOIO 3aHITUS IO BHIOPAHHOW CAMOCTOSITENbHO TeMe (haKyIbTaTUBHOTO WM
AIIEKTUBHOTO Kypca, pa3paboTaTh ero MoapOOHBIH KOHCITEKT.
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